including women (Perkoff, Salhanick, Zarrow, Nelson, and Tyler, 1954) . Its action, which is blocked by testosterone or adrenal corticosteroids (Brennan and Zarrow, 1957) and increased by oestrogens (Hall, 1947) , is to produce changes in the ground substance of pelvic connective tissues leading to relaxation of the pubic symphysis and other pelvic structures. Casten, Boucek, Noble, and Scotti (1956) showed that relaxin given together with oestrogens produced histological and biochemical changes in connective tissue elsewhere than in the pelvis, for example in the rat at the site of an "Ivalon" sponge implant. In this in vivo cultured connective tissue, relaxin caused an increase in the number of mast cells, an increased water content, a reduction of cholesterol synthesis, and the production of fewer, finer, and more widely separated collagen fibres. Because of this, Casten and Boucek (1958) studied relaxin in 23 patients with scleroderma and reported it of value for the vasospasm of associated Raynaud's phenomenon, for the healing of the trophic ulceration, and for decreasing skin tightness. A patient reported by Ismay (1958) with extensive scleroderma with oesophageal involvement improved on relaxin, not only in skin tightness but also as regards dysphagia, and there have been other favourable reports (e.g. Chalmers and Hearnshaw, 1961) . Improvement was usually thought to be temporary, but in some, worthwhile remissions were seen even after treatment had stopped.
In the present study a brand of relaxin known as Releasin was used. This product is manufactured in the Warner-Chilcott laboratories from the ovaries of pregnant sows (Albert, Money, and Zarrow, 1947) . Releasin is a water-soluble preparation, 1 ml. of which contains 20 mg. (or 3,000 guinea-pig units) of relaxin standard (one G.P.U. is the amount of relaxin which will induce an unmistakable relaxation of the symphysis pubis in two-thirds of a group of twelve castrated virgin female guinea-pigs weighing between 350 and 380 g.). Each 20-mg. ampoule costs 50s., 20 days' treatment £160.
Three females suffering from the acrosclerotic type of scleroderma were studied, together with one patient who had a variant of rheumatoid arthritis involving joints and tendon sheaths, with tightening of finger skin, Raynaud's phenomenon, and digital arterial narrowing confirmed by brachial arteriography, and whose hands presented a similar appearance to that of scleroderma.
Case Reports Case 1, a woman aged 48, had suffered from Raynaud's phenomenon for 20 years. When aged 47 she first developed painful stiffness of the limbs. 4 months before admission she had noticed tightness thickening, pigmentation, and itching of the skin of her fingers, arms, upper chest, neck, and face. She suffered from difficulty in chewing, due to the facial tightness, and she showed typical loss of facial creases, narrowing of the palpebral fissures, and 100 flexion contractures of both elbows.
The skin was firmly bound to the joints of her hands, limiting extension of the fingers, and there was a small trophic lesion over the right second proximal interphalangeal joint. The erythrocyte sedimentation rate (Westergren) varied from 8 to 27 mm. in one hour. A full general examination and numerous investigations were entirely compatible with extensive scleroderma without visceral involvement.
Treatment.-The patient had received prednisolone elsewhere and the dosage of this was gradually reduced from 20 to 7-5 mg./day, and a priming course of oestradiol benzoate, 1 mg. intramuscularly, was given daily. This was changed to Premarin 1 25 mg. orally daily after 6 days because of vaginal bleeding. Releasin 20 mg. four times a day was then given for 21 days by intramuscular injection. The patient was not told when a supposedly active drug was being given and Releasin was presented in a similar manner to the previously administered oestradiol benzoate. The clinical state was assessed by daily measurement of grip strength, range of elbow movement, and width of mouth opening, before, during, and after relaxin. There was considerable desquamation of the skin of the face and arms. The small trophic lesion was uninfluenced by treatment but healed in the observation period after stopping Releasin.
Result.-In the following 6 months, the thickening of skin of the extremities progressed relentlessly and the abdomen and lower limbs became hide-bound. The patient died of oliguric renal failure after 8 months.
Case 2, a woman aged 40, noticed generalized pigmentation at age 31, followed by secondary Raynaud's phenomenon with recurrent paronychia at age 34. A bilateral cervical sympathectomy, and later a right dorsal sympathectomy, were followed by temporary improvement. At age 40 painful ischaemic changes occurred in the toes, but improved after a bilateral lumbar sympathectomy. There was a past history of benign hypertension and pre-eclamptic toxaemia of pregnancy.
Examination.-She showed the typical appearance of acrosclerosis, with thickened, smooth, tethered skin over the digits, and atrophy, scarring, and ulceration of the finger tips. The erythrocyte sedimentation rate was 20 mm. in one hour, x rays of the hands showed atrophy of the tufts of the terminal phalanges. A left brachial arteriogram showed severe blockage of digital arteries. Manometric and barium studies showed the characteristic oesophageal changes of systemic sclerosis, and a skin biopsy was reported as typical of scleroderma.
Premarin 1 -25 mg. was given three times a week for one week before and also during a 2-week course of Releasin (20 mg. intramuscularly four times a day). During and after this therapy there was no appreciable difference in the necrotic ulcerating areas on the terminal phalanges.
COMMENT.-In this patient with scleroderma the outstanding clinical feature was digital ischaemia, which showed no response to Releasin, the cost of which was £1 12.
Case 3, a woman aged 42, developed Raynaud's phenomenon in 1955. In 1960 she suffered from recurrent paronychia which were resistant to treatment. In March, 1961, she noticed tightness of the facial skin and the skin of the chest. Scleroderma was diagnosed and treated with betamethasone 1 5 mg. per day by her doctor. She had facial mooning but there was no improvement in her scleroderma. When first seen at Hammersmith she showed classical scleroderma of the fingers, forehead, and front of the chest with telangiectasia of the cheeks and upper chest. There was no systemic involvement.
Investigations.-The sedimentation rate was less than 20 mm./hr. L.E. cells were not seen and the antinuclear factor (Dr. John Holborow, Taplow) was absent.
The differential agglutination test was negative. A chest x ray was normal and a barium meal and follow-through examination were also normal. A left bracniial arteriogram showed narrowing of numerous digital arteries with some thromboses. A reactive hyperaemia test (Pickering, 1933) showed abnormal delay (4 sec.) in all fingers of both hands.
The dose of betamethasone was reduced to 0 25 mg./day and after a 2 weeks' preparation with Premarin 1-25 mg. three times a week she was given Releasin 20 mg. intramuscularly four times a day for 4 weeks. Daily grip strength, the patient's own sensations, and evidence of healing of the paronychia were used as criteria of progress. There was no change in the appearance of the fingers during 4 weeks' Releasin therapy. Grip strength, however, showed improvement, and this change was checked by the substitution of a placebo injection for a period of one week and then followed by double the intramuscular dose of Releasin for a further week when there was no corresponding response.
During the period of therapy the patient felt that the skin of the face and chest was more mobile, but this was of course the change she was hoping for, and as it coincided with reduction in "mooning" no conclusion could be drawn.
A second paronychial lesion developed during the course of therapy but quickly healed again.
COMMENT.-This patient had relatively mild scleroderma which showed no significant improvement with Releasin, the cost of which was £336.
Case 4, a woman aged 63, had noted pain in shoulders, elbows, arms, and wrists for 4 months, associated with stiffness and weakness in both hands. She had suffered from Raynaud's phenomenon affecting the hands for 10 years.
Examination.-She had a rather smooth face and looked younger than her stated age. The shoulders, elbows, wrists, hips, knees, and ankles were normal. The skin of the fingers was tight, shiny, and bound down over the dorsum of the middle and terminal phalanges. There was limited flexion of all metacarpophalangeal joints and both second proximal interphalangeal joints, with tenderness over these joints on pressure. There was marked thickening of the flexor tendon sheaths in palms and digits of both hands.
Investigations. (Scott, Hourihane, Doyle, Steiner, Laws, Dixon, and Bywaters, 1961) . Whilst she was in hospital both shoulders became very painful with limitation of movement. A diagnosis was made of acute rheumatoid arthritis with marked tendon involvement, with features resembling scleroderma, and this patient was therefore included in the trial.
Treatment.-Releasin 20 mg. four times a day by intramuscular injection was given for 2 weeks after 2 weeks of oestrogen priming. Therapy was assessed by daily palm prints (to follow the clawing of the fingers) and daily grip strength. There was minimal improvement in grip strength but no relaxation of the finger contractures.
Follow-up (5 months).-Since her discharge there has been little change except that she has now developed very marked tendon crepitus of the flexor tendons of the second and third fingers of both hands. Erosion of the left ulnar styloid has appeared on x ray.
CommENTr.-This patient did not have typical scleroderma, but a variant of rheumatoid arthritis with similar clinical features. The treatment cost £112. Discussion Scleroderma is a disease which varies greatly in severity. Some patients suffer a mild course which is remittent or slowly progressive, whilst others suffer a more fulminant illness with systemic involvement and death. Spontaneous remissions make it difficult to assess the results of therapy. It was felt worth while to report these four cases, each of which was treated with a short intensive course of relaxin, to point out that, in these cases and in the dosage used, this costly drug was without value.
Summary
Three women with typical scleroderma and one woman with changes resembling both rheumatoid arthritis and scleroderma were each treated with a brand of relaxin four times a day intramuscularly for 2 to 4 weeks. In the dosage used (20 mg.), this form of therapy was without value, despite its cost (£10 per day).
